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z.2012.04Abstract At present the nigra scale, Parasaissetia nigra (Nietner) and the cottony camellia scale
Pulvinaria ﬂoccifera (Westwood) (Hemiptera: Coccidae) are among the most important pests on
guava and mango trees in Egypt. The present investigation was set up to study the effect of different
compounds on P. ﬂoccifera and P. nigra on guava and mango trees, respectively. The results indi-
cated that in the ﬁrst season (2010), the treatment with different compounds (Bioﬂy ‘‘Beauveria bas-
siana’’, Neemazal ‘‘Azadirachta indica’’, and Super Misrona oil) gave a moderate reduction of
percent in the population of adult females and nymphs of P. nigra and P. ﬂoccifera respectively,
as compared to Malathion and its mixture (‘‘Super Misrona oil+Malathion’’) which gave a higher
reduction rate after the 1st, 2nd and 3rd weeks after spraying. Also, these compounds gave a mod-
erate mortality to the parasitoids as compared to Malathion and its mixture (‘‘Super Misrona
oil+Malathion’’) which gave higher toxicity after the 1st, 2nd and 3rd weeks after spraying. The
data obtained in the second season (2011) were also similar to those obtained in the ﬁrst season
(2010). It can be concluded that treatment with Bioﬂy, Neemazal and Super Misrona oil gave sat-
isfactory control of different stages of P. nigra and P. ﬂoccifera and their parasitoids, Diversinervus
elegans Silvestri, Metaphycus lounsburyi (Howard), Microterys ﬂavus (Howard) and Coccophagus
sp., Metaphycus zebratusMercet, M. ﬂavus , respectively, as compared to Malathion and its mixture
‘‘Super Misrona oil+Malathion’’.
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.003Introduction
The nigra soft scale, Parasaissetia nigra (Nietner) and the camel-
lia soft scale, Pulvinaria ﬂoccifera (Westwood) (Hemiptera: Coc-
cidae) attack 200 and 39 host plant species, respectively,
distributed in different parts of the world (Ben-Dov, 1993). They
attack all parts of the plants, leaves, stem, bark, crowns and roots.
The severity of damages caused by these scale insects is graded
according to the level of infestation. This is followed by theand hosting by Elsevier B.V. All rights reserved.
56 S. Abd-Rabou et al.appearance of honey dew on the leaves, resulting in the spread of
sootymold.Then,more serious symptomsappear, such as the fall
of leaves extending gradually to almost complete defoliation and
entire branch dryness on trees. Severe infestation does not result
in the death of the tree, but causes the reduction or even absence
of yield for a number of years (Hamon and Williams, 1984).
Chemical control of soft scale insects was studied by many
workers in Egypt (Aly et al.,1984a, b; Nada et al., 1990; Helmy
et al., 1991; Kwaiz, 1999; Eissa and Helal,2000).
This investigation aims to study the effect of different con-
trol agents on P. ﬂoccifera and P. nigra and their parasitoids
on guava and mango trees, respectively.
Material and methods
Materials used
a. Bioﬂy, an entomopathogenic fungi (3 · 107 c.f.u./1ml),
containing the fungus Beauveria bassiana.
b. NeemAzal, a botanical extract containing 1% Azadi-
rachtin A (10 g/liter) from the neem tree, Azadirachta
indica (Meliaceae).
c. Super Misrona oil 95% EC, a local mineral oil, contain-
ing 95% parafﬁnic oil w/w and 5% inert ingredients,
unsulfonated residue content reached 92%. It was
applied at a rate of 15 ml/L.W.
d. Malathion 57% EC, a chemical insecticide of the com-
mon name Malathion and the chemical name, O,O-
dimethyl-S-(1,2-dicarbethoxyethyl) dithio-phosphate. It
was applied at a rate of 1.5 ml/L.W.
e. Malathion 57% EC+Super Misrona oil 95% EC: It was
applied at a rate of 1.5+15 ml/L.W.
Experimental design
This study was conducted in Gharbia and Ismailia Govern-
orates, Egypt, using guava trees, Psidium guajava L and mangoTable 1 Average number of the Nigra soft scale, Parasaissetia nigra
control agents during September 2010 season.
Treatment Rate of
applic./L.W.
Pre spraying count Average num
One week
A N P A N
Bioﬂy 1.5 ml 11.4 61.9 6.5 3.7 13.6
NeemAzal 1.5 ml 11.3 64.7 5.8 4.1 16.5
Super Misrona
Oil 20 ml 10.9 65.8 5.5 2.1 5.8
Malathion 2 ml 10.8 63.5 5.3 1.1 4.2
Malathion+
Super Misrona oil
2 + 20 ml 9.9 62.9 6.1 0.9 0.9
Control – 11.7 66.9 6.8 13.4 71.8
F 0.05 =
LSD=
A=Adult females.
N = Nymphs.
P = Parasitoids.
*** = Highly signiﬁcant (P< 0.05).trees, Mangifera indica infested by P. ﬂoccifera and P. nigra,
respectively. Four experiments were conducted during Septem-
ber 2010 and repeated in the second season (September, 2011).
In each treatment, 10 trees (replicates) were sprayed with one
of the tested compounds or water (control). The compounds
were applied using a knapsack sprayer (20 liters). The sample
consists of 30 leaves, which were randomly collected. P. ﬂoccif-
era and P. nigra and their parasitoids were counted just before
spraying and 1, 2 and 3 weeks after spraying. Samples were
kept in ﬁne perforated paper bags and transferred to the labo-
ratory for careful examination; nymphs and adult females were
counted by the aid of a stereomicroscope. Each leaf with pet-
iole was stored in a glass emergence tube and monitored daily
for parasitoid emergence [Coccophagus sp., Diversinervus ele-
gans Silvestri, Metaphycus lounsburyi (Howard), Microterys
ﬂavus (Howard) and Metaphycus zebratus Mercet].
Statistical analysis
In four experiments, the percent reduction of infestation was
calculated according to the equation of Henderson and Tilton
(1955). The data were subjected to a two–way analysis of
variance (ANOVA) and the means were compared by LSD test
at 0.05 level, using SAS program (SAS Institute, 1988).
Result and discussion
The nigra soft scale, Parasaissetia nigra
In the ﬁrst season (2010)
The ranges of pre-spraying numbers of adult females and
nymphs of P. nigra were 9.9–11.4 and 61.9–65.8 insects/leaf
and the range numbers of its parasitoids ‘‘Diversinervus elegans
Silvestri, Metaphycus lounsburyi (Howard), Microterys ﬂavus
(Howard)’’ were 5.3–6.5 individuals/leaf (Table 1). The treat-
ment with different compounds (Bioﬂy, Neemazal, Super Mis-
rona oil, Malathion and its mixture ‘‘Super Misrona
oil+Malathion’’) gave 71.7, 68.3, 83.2, 91.1 and 92.1% reduc-
tion in the population of adult females of P. nigra, respectivelyand its parasitoids on mango trees after the application of various
ber after: Average numbers
Two weeks Three weeks
P A N P A N P A N P
2.45 3.2 11.8 2.21 3.0 11.1 2.01 3.3 12.2 2.22
2.47 4.0 16.1 2.34 3.9 15.7 2.17 4.0 16.1 2.33
1.34 1.9 5.2 1.25 1.3 5.2 0.88 1.8 5.4 1.16
1.07 0.8 3.7 0.99 0.7 2.8 0.54 0.9 3.6 0.87
0.74 0.4 0.5 0.37 0.3 0.2 0.31 0.5 0.5 0.47
7.14 14.5 79.5 7.88 16.8 81.7 8.14 14.9 77.7 7.72
275.1 129.5 199.2
*** *** ***
0.16 1.08 0.19
Table 2 Reduction percent induced by the application of various control agents for management the Nigra soft scale, Parasaissetia
nigra and its parasitoids on mango trees during September 2010 season.
Treatment Rate of applic./L.W. Reduction percent after: Average percent
reduction
One week Two weeks Three weeks
A N P A N P A N P A N P
Bioﬂy 1.5 ml 71.7 79.5 64.1 77.4 84.0 70.7 81.7 85.3 74.2 76.9 82.9 69.6
NeemAzal 1.5 ml 68.3 76.2 59.4 71.4 79.1 65.2 76.0 80.1 68.7 71.9 78.5 64.5
Super Misrona oil 20 ml 83.2 91.8 76.8 85.9 93.3 80.4 91.7 93.5 86.6 86.9 92.9 81.3
Malathion 2 ml 91.1 93.8 80.8 94.0 95.1 83.9 95.5 96.4 91.5 93.5 95.1 85.4
Malathion+Super Misrona oil 2+20 ml 92.1 98.7 88.4 96.7 99.3 94.8 97.9 99.7 95.8 95.6 99.2 93.0
A = Adult females.
N = Nymphs.
P = Parasitoids.
Control measures of two soft scale insects 57after the 1st week (Table 2). Also, these compounds gave 79.5,
76.2, 91.8, 93.8 and 98.7% reduction in the population of
nymphal stages of P. nigra, respectively after the 1st week
(Table 2). Whereas, the treatment with Bioﬂy, Neemazal,
Super Misrona oil, Malathion and its mixture gave 77.4,
71.4, 85.9, 94.0 and 96.7% reduction in the population of adult
females of P. nigra, respectively after the 2nd week (Table 2).
Also, these compounds gave 84.0, 79.1, 93.3, 95.1 and 99.3%
reduction in the population of nymphal stages of P. nigra,
respectively after the 2nd week (Table 2).After the 3rd week
of the treatments with Bioﬂy, Neemazal, Super Misrona oil,
Malathion and its mixture gave 81.7, 76.0, 91.7, 95.5 and
97.9% reduction in the population of adult females of P. nigra,
respectively (Table 2). Also, these compounds gave 76.9, 71.9,
86.9, 93.5 and 95.6% reduction in the population of nymphal
stages of P. nigra, respectively after the 3rd week (Table 2).The
treatment with different compounds (Bioﬂy, Neemazal, Super
Misrona oil, Malathion and its mixture) gave 64.1, 59.4, 76.8,
80.8 and 88.4% mortality against the parasitoids ‘‘D. elegans,
M. lounsburyi, M. ﬂavus’’, respectively after the 1st week
(Table 2). Also, these compounds gave 70.7, 65.2, 80.4, 83.9
and 94.8% mortality against the previous parasitoids, respec-
tively after the 2nd week also, 74.2, 68.7, 86.6, 91.5 and
95.8% mortality, respectively after the 3rd week (Table 2). Sta-Table 3 Average number of the Nigra soft scale, Parasaissetia nigra
control agents during September 2011 season.
Treatment Rate of applic./
L.W.
Pre spraying count Average n
One week
A N P A N
Bioﬂy 1.5 ml 13.2 55.4 5.8 4.2 14.2
NeemAzal 1.5 ml 13.8 54.7 6.1 4.8 15.6
Super Misrona Oil 20 ml 12.7 56.9 5.9 2.8 6.9
Malathion 2 ml 12.6 54.2 6.4 1.6 5.1
Malathion+
Super Misrona oil
2 + 20 ml 13.5 53.7 6.9 1.3 2.5
Control – 13.7 55.6 6.7 14.1 64.5
F 0.05 =
LSD=
A=Adult females.
N = Nymphs.
P = Parasitoids.
*** = Highly signiﬁcant (P< 0.05).tistical analysis revealed highly signiﬁcant differences between
the different compounds (Bioﬂy, Neemazal, Super Misrona
oil, Malathion and its mixture ‘‘Super Misrona oil+Mala-
thion’’) and control against the population of adult females
and nymphs of P. nigra (F= 257.1 and 129.5, P< 0.05 and
LSD= 0.16 and 1.08), respectively. (Table 1). Also, statistical
analysis demonstrated highly signiﬁcant differences between
the different compounds (Bioﬂy, Neemazal, Super Misrona
oil, Malathion and its mixture ‘‘Super Misrona oil+Mala-
thion’’) and control against the population of parasitoids
‘‘D. elegans, M. lounsburyi, M. ﬂavus’’ (F= 199.2, P < 0.05
and LSD = 0.19), respectively (Table 1).In the second season (2011)
The range of pre-spraying numbers of adult females and
nymphs of P. nigra were 12.6–13.8 and 53.7–56.9 insects/leaf
and the range numbers of its parasitoids ‘‘ D. elegans, M. lou-
nsburyi, M. ﬂavus’’ were 5.8–6.9 individuals/leaf (Table 3).The
treatment with different compounds (Bioﬂy, Neemazal, Super
Misrona oil, Malathion and its mixture ‘‘Super Misrona
oil+Malathion’’) gave 69.1, 66.2, 78.6, 87.0, 90.6% reduction
in the population of adult females of P. nigra, respectively after
the 1st week (Table 4). Also, these compounds gave 77.9, 75.4,and its parasitoids on mango trees after the application of various
umber after: Average numbers
Two weeks Three weeks
P A N P A N P A N P
2.41 3.8 12.2 2.11 3.2 11.8 2.11 3.7 12.7 2.21
2.89 4.5 14.7 2.44 3.8 13.5 2.24 4.4 14.6 2.52
1.74 2.1 6.8 1.67 1.6 6.1 1.24 2.2 6.6 1.55
1.12 1.3 4.2 1.08 1.2 3.1 0.97 1.4 4.1 1.06
0.98 1.2 1.6 0.77 0.9 1.1 0.45 1.1 1.7 0.73
6.94 16.8 67.8 6.88 17.4 66.7 7.12 16.1 66.3 6.98
133.5 277.9 197.5
*** *** ***
0.25 1.87 0.17
Table 4 Reduction percent induced by the application of various control agents for management of the Nigra soft scale, Parasaissetia
nigra and its parasitoids on mango trees during September 2011 season.
Treatment Rate of applic./
L.W.
Reduction percent after: Average percent
reduction
One week Two weeks Three weeks
A N P A N P A N P A N P
Bioﬂy 1.5 ml 69.1 77.9 59.9 76.5 81.9 64.6 80.9 82.2 65.8 75.5 80.7 63.4
NeemAzal 1.5 ml 66.2 75.4 54.3 73.4 78.0 61.0 78.3 79.4 65.4 72.6 77.6 60.3
Super Misrona oil 20 ml 78.6 89.5 71.5 86.5 90.2 72.4 90.1 91.1 80.2 85.1 90.3 74.7
Malathion 2 ml 87.7 91.9 83.1 91.6 93.6 83.6 92.5 95.2 85.7 90.6 93.6 84.1
Malathion+
Super Misrona oil
2 + 20 ml 90.6 96.0 86.3 92.8 97.6 89.1 94.8 98.3 93.9 92.7 97.3 89.8
A = Adult females.
N = Nymphs.
P = Parasitoids.
58 S. Abd-Rabou et al.89.5, 91.9 and 96.0% reduction in the population of nymphal
stages of P. nigra, respectively after the 1st week (Table 4).
Whereas, the treatment with Bioﬂy, Neemazal, Super Misrona
oil, Malathion and its mixture gave 76.5, 73.4, 86.5, 91.6 and
92.8% reduction in the population of adult females of P. nigra,
respectively after the 2nd week (Table 4). Also, these com-
pounds gave 81.9, 78.0, 90.2, 93.6 and 97.0% reduction in
the population of nymphal stages of P. nigra, respectively after
the 2nd week (Table 4). After the 3rd week the treatment with
Bioﬂy, Neemazal, Super Misrona oil, Malathion and its mix-
ture gave 80.9, 78.3, 90.1, 95.2 and 94.8% reduction in the
population of adult females of P. nigra, respectively (Table
4). Also, these compounds gave 82.2, 79.4, 91.1, 95.2 and
98.3% reduction in the population of nymphal stages of P. ni-
gra, respectively after the 3rd week (Table 4). The treatment
with different compounds (Bioﬂy, Neemazal, Super Misrona
oil, Malathion and its mixture) gave 59.9, 54.3, 71.5,83.1 and
86.3% toxic effect against the parasitoids ‘‘D. elegans, M. lou-
nsburyi, M. ﬂavus’’, respectively after the 1st week (Table 2).
Also, these compounds gave 64.6, 61.0, 72.4, 83.6 and 89.1%
mortality against the previous parasitoids, respectively after
the 2nd week; 65.8, 65.4, 80.2, 85.7 and 93.9% mortality,Table 5 Average number of the Camellia soft scale, Pulvinaria ﬂoc
various control agents during September 2010 season.
Treatment Rate of applic./
L.W.
Pre spraying count Average n
One week
A N P A N
Bioﬂy 1.5 ml 9.3 44.6 4.6 3.5 10.5
NeemAzal 1.5 ml 10.2 43.8 4.7 5.2 11.7
Super Misron Oil 20 ml 8.6 41.7 4.4 2.9 5.9
Malathion 2 ml 9.1 42.6 3.9 1.4 4.1
Malathion+
Super Misrona oil
2 + 20 ml 9.5 40.8 3.8 0.9 2.7
Control – 10.1 45.2 4.5 15.4 51.8
F 0.05 =
LSD=
A=Adult females.
N = Nymphs.
P = Parasitoids.
*** = Highly signiﬁcant (P< 0.05).respectively after the 3rd week (Table 4). Statistical analysis re-
vealed highly signiﬁcant differences between the different com-
pounds (Bioﬂy, Neemazal, Super Misrona oil, Malathion and
its mixture ‘‘Super Misrona oil+Malathion’’) and control
against the population of adult females and nymphs of P. nigra
(F= 133.5 and 277.9, P < 0.05 and LSD= 0.25 and 1.87),
respectively (Table 3). Also, statistical analysis demonstrated
highly signiﬁcant differences between the different compounds
(Bioﬂy, Neemazal, Super Misrona oil, Malathion and its mix-
ture ‘‘Super Misrona oil+Malathion’’) and control against the
population of parasitoids ‘‘D. elegans, M. lounsburyi, M. ﬂa-
vus’’ (F= 197.5, P < 0.05 and LSD = 0.17), respectively
(Table 3).
The camellia soft scale, Pulvinaria ﬂoccifera
In the ﬁrst season (2010)
The ranges of pre-spraying numbers of adult females and
nymphs of P. ﬂoccifera were 6.4–8.1 and 30.7–35.7 insects/leaf
and the range numbers of its parasitoids ‘‘Coccophagus sp.,
Metaphycus zebratus Mercet, M. ﬂavus were 3.8–4.7 individu-
als/leaf (Table 5). The treatment with different compoundscifera and its parasitoids on guava trees after the application of
umber after: Average numbers
Two weeks Three weeks
P A N P A N P A N P
1.90 3.2 11.1 2.00 2.8 11.1 1.90 3.2 10.9 1.93
2.20 4.3 12.7 2.20 3.2 12.7 2.10 4.2 12.4 2.17
1.80 2.1 4.7 1.80 1.7 5.7 1.14 2.2 5.4 1.58
1.09 1.4 4.1 1.00 1.1 3.1 0.88 1.3 3.8 0.99
0.88 1.0 1.8 0.66 0.8 1.9 0.34 0.9 2.1 0.63
5.70 18.4 55.7 7.90 19.2 58.1 8.50 17.7 55.2 7.37
251.3 314.8 186.5
*** *** ***
0.78 1.47 0.62
Table 6 Reduction percent induced by the application of various control agents for management of the Camellia soft scale, Pulvinaria
ﬂoccifera and its parasitoids on guava trees during September 2010 season.
Treatment Rate of applic./
L.W.
Reduction percent after: Average percent
reduction
One week Two weeks Three weeks
A N P A N P A N P A N P
Bioﬂy 1.5 ml 75.3 79.5 67.4 81.1 79.8 75.2 84.2 80.6 78.1 80.2 80.0 73.6
NeemAzal 1.5 ml 66.6 76.7 63.0 76.9 76.5 73.3 83.5 77.4 76.3 75.6 76.9 70.9
Super Misrona oil 20 ml 77.9 87.7 67.7 86.6 90.9 76.7 89.6 89.4 86.3 84.7 89.3 76.9
Malathion 2 ml 89.9 91.6 77.9 91.6 92.2 85.4 93.6 94.3 88.1 91.7 92.7 83.8
Malathion+
Super Misrona oil
2 + 20 ml 93.8 94.2 81.7 94.2 96.4 90.1 95.6 96.4 95.3 94.5 95.7 89.0
A = Adult females.
N = Nymphs.
P = Parasitoids.
Control measures of two soft scale insects 59(Bioﬂy, Neemazal, Super Misrona oil, Malathion and its mix-
ture ‘‘Super Misrona oil+Malathion’’) gave 75.3, 66.6, 77.9,
89.9 and 93.8% reduction in the population of adult females
of P. ﬂoccifera, respectively after the 1st week (Table 6). Also,
these compounds gave 79.3, 76.7, 87.7, 91.6 and 94.2% reduc-
tion in the population of nymphal stages of P. ﬂoccifera
respectively after the 1st week (Table 6). Whereas, the treat-
ment with Bioﬂy, Neemazal, Super Misrona oil, Malathion
and its mixture gave 81.1, 76.9, 86.6, 91.5 and 96.0% reduction
in the population of adult females of P. ﬂoccifera respectively
after the 2nd week (Table 6). Also, these compounds gave 84.0,
79.1, 93.3, 95.1 and 99.3% reduction in the population of nym-
phal stages of P. ﬂoccifera, respectively after the 2nd week (Ta-
ble 6). After the 3rd week the treatment with Bioﬂy, Neemazal,
Super Misrona oil, Malathion and its mixture gave 84.2, 83.5,
89.6, 93.6 and 95.6% reduction in the population of adult fe-
males of P. ﬂoccifera, respectively (Table 6). Also, these com-
pounds gave 80.6, 77.4, 89.4, 94. 96.4% reduction in the
population of nymphal stages of P. ﬂoccifera, respectively after
the 3rd week (Table 6). The treatment with different com-
pounds (Bioﬂy, Neemazal, Super Misrona oil, Malathion
and its mixture) gave 67.4, 63.0, 87.7, 77.9 and 81.7% mortal-Table 7 Average number of the Camellia soft scale, Pulvinaria ﬂo
application of various control agents during September 2011 season.
Treatment Rate of applic./
L.W.
Pre spraying count Average n
One week
A N P A N
Bioﬂy 1.5 ml 8.1 33.5 3.3 2.5 8.1
NeemAzal 1.5 ml 7.5 31.8 3.7 3.1 8.9
Super Misrona Oil 20 ml 7.3 30.7 3.9 1.8 4.6
Malathion 2 ml 7.1 31.5 3.1 1.1 4.0
Malathion+
Super Misrona oil
2 + 20 ml 6.4 35.7 3.2 0.5 1.8
Control – 7.8 34.7 3.4 8.2 36.9
F 0.05 =
LSD=
A=Adult females.
N = Nymphs.
P = Parasitoids.
*** = Highly signiﬁcant (P< 0.05).ity against the parasitoids ‘‘Coccophagus sp., M. zebratus, M.
ﬂavus’’, respectively after the 1st week (Table 6). Also, these
compounds gave 75.2, 73.3, 76.7, 85.4 and 90.1% mortality
against the previous parasitoids, respectively after the 2nd
week also, the previous compounds gave 78.1, 76.3, 86.3,
88.1 and 95.3% mortality, respectively after the 3rd week
(Table 6). Statistical analysis revealed highly signiﬁcant differ-
ences between the different compounds (Bioﬂy, Neemazal,
Super Misrona oil, Malathion and its mixture ‘‘Super Misrona
oil+ Malathion’’) and control against the population of adult
females and nymphs of P. ﬂoccifera (F= 251.3 and 314.8,
P < 0.05 and LSD= 0.78 and 1.47), respectively. (Table 5).
Also, statistical analysis demonstrated highly signiﬁcant differ-
ences between the different compounds (Bioﬂy, Neemazal,
Super Misrona oil, Malathion and its mixture ‘‘Super Misrona
oil+Malathion’’) and control against the population of para-
sitoids ‘‘Coccophagus sp., M. zebratus, M. ﬂavus’’ (F = 186.5,
P < 0.05 and LSD= 0.62), respectively (Table 5).
In the second season (2011)
The range of pre-spraying numbers of adult females and
nymphs of P. ﬂoccifera were 6.4–8.1 and 30.7–35.7 insects/leafccifera (Westwood) and its parasitoids on guava trees after the
umber after: Average numbers
Two weeks Three weeks
P A N P A N P A N P
1.88 2.3 7.4 1.74 2.1 7.1 1.66 2.3 7.5 1.76
2.17 2.9 7.2 2.11 2.4 8.1 1.97 2.8 8.1 2.08
1.74 1.5 3.6 1.66 1.2 3.1 1.07 1.5 3.8 1.49
1.01 0.9 1.6 0.98 0.8 2.4 0.77 0.9 2.7 0.92
0.47 0.4 1.2 0.45 0.4 1.2 0.24 0.4 1.4 0.39
5.10 11.5 41.8 8.40 12.7 44.8 9.11 10.8 41.2 7.54
257.9 174.5 154.7
*** *** ***
0.87 0.68 0.35
Table 8 Reduction percent induced by the application of various control agents for management of the Camellia soft scale, Pulvinaria
ﬂoccifera and its parasitoids on guava trees during September 2011 season.
Treatment Rate of applic./
L.W.
Reduction percent after: Average percent
reduction
One week Two weeks Three weeks
A N P A N P A N P A N P
Bioﬂy 1.5 ml 70.6 77.3 62.0 80.7 81.7 78.7 84.1 83.6 81.2 78.5 80.8 74.0
NeemAzal 1.5 ml 60.7 73.7 60.9 73.8 81.2 76.9 80.3 80.3 80.1 71.6 78.4 72.6
Super Misrona oil 20 ml 76.5 85.9 70.3 86.1 90.3 82.8 89.9 92.2 89.8 84.2 89.5 80.9
Malathion 2 ml 85.3 88.1 78.3 91.4 95.8 87.2 93.1 94.1 90.7 89.9 92.6 85.4
Malathion+
Super Misrona oil
2 + 20 ml 92.6 95.3 90.2 95.8 97.2 94.3 96.2 97.4 97.2 94.8 96.6 93.9
A = Adult females.
N = Nymphs.
P = Parasitoids.
60 S. Abd-Rabou et al.and the range numbers of its parasitoids ‘‘Coccophagus sp.,M.
zebratus, M. ﬂavus ’’ were 3.1–3.9 individuals/leaf (Table 7).
The treatment with different compounds (Bioﬂy, Neemazal,
Super Misrona oil, Malathion and its mixture ‘‘Super Misrona
oil+Malathion’’) gave 70.6, 60.7, 76.5, 85.3 and 92.6%
reduction in the population of adult females of P. ﬂoccifera,
respectively after the 1st week (Table 8). Also, these com-
pounds gave 77.3, 73.7, 85.9, 88.1 and 95.3% reduction in
the population of nymphal stages of P. ﬂoccifera respectively
after the 1st week (Table 8). Whereas, the treatment with Bio-
ﬂy, Neemazal, Super Misrona oil, Malathion and its mixture
gave 80.7, 73.8, 86.1, 91.4 and 95.8% reduction in the popula-
tion of adult females of P. ﬂoccifera, respectively after the 2nd
week (Table 8). Also, these compounds gave 81.7, 81.2, 90.3,
95.8, and 97.2% reduction in the population of nymphal stages
of P. ﬂoccifera, respectively after the 2nd week (Table 8). After
the 3rd week the treatment with Bioﬂy, Neemazal, Super Mis-
rona oil, Malathion and its mixture gave 84.1, 80.3, 89.9, 93.1
and 96.2% reduction in the population of adult females of P.
ﬂoccifera respectively (Table 8). Also, these compounds gave
83.6, 80.3, 92.2, 94.1 and 97.4% reduction in the population
of nymphal stages of P. ﬂoccifera respectively after the 3rd
week (Table 8). The treatments with different compounds (Bio-
ﬂy, Neemazal, Super Misrona oil, Malathion and its mixture)
gave 62.0, 60.9, 70.3, 78.3 and 90.2% mortality against the par-
asitoids ‘‘Coccophagus sp., M. zebratus, M. ﬂavus’’, respectively
after the 1st week (Table 2). Also, these compounds gave 78.7,
76.9, 82.8, 87.2and 94.3% mortality, respectively after the 2nd
week; also, the previous compounds gave 81.2, 80.1, 89.8, 90.7
and 97.2% mortality, respectively after the 3rd week (Table 8).
Statistical analysis revealed highly signiﬁcant differences
between the different compounds (Bioﬂy, Neemazal, Super
Misrona oil, Malathion and their mixture ‘‘Super Misrona
oil+Malathion’’) and control against the population of adult fe-
males and nymphs of P. ﬂoccifera (F= 257.9 and 174.5,
P< 0.05 and LSD= 0.87 and 0.68), respectively. (Table 7).
Also, statistical analysis demonstrated highly signiﬁcant differ-
ences between the different compounds (Bioﬂy, Neemazal,
Super Misrona oil, Malathion and their mixture ‘‘Super Misro-
na oil+Malathion’’) and control against the population of
parasitoids ‘‘Coccophagus sp., M. zebratus, M. ﬂavus’’ (F =
154.7, P < 0.05 and LSD= 0.35), respectively (Table 7).
Anthio 33%, Tokuthaion 50%, Malathion 57%, Actellic
50% and local spray oils as summer application gave satisfac-tory results in controlling the guava soft scale, Pulvinaria psidii
Mask. in Damietta Governorate (Aly et al., 1984a, b). Ace-
phate 12420 was found to be effective in all stages causing a
mean mortality of 98.8%. Nada et al. (1990) mentioned that
spring spray with insecticides or summer oils gave good results
for the mango soft scale, Kliﬁa acuminata (Signoret) and P. psi-
dii in mango in Sharqiya.
Fenithrothion was the most efﬁcient against nymphal stage
of the brown soft scale, Coccus hesperidum (L.) nymphs and
adult females followed by Malathion and Quinalphos in oil,
while Prothiofos was the least effective after 1,4,7 and 10 days
from treatments (Helmy et al., 1991). Kwaiz (1999) indicated
that the pre adult stages of K. acuminata were highly suscepti-
ble to Profenofos followed by Diazinon, Chlorpyrifos-Methyl,
Malathion, KZ and Shekrona oils compared with the adult
stage. Buprofezine was the most effective compound in the
stages of Saissetia oleae Olivier and C. ﬂoridensis, followed
by M-pede, Jojoba oil, NeemAzal and Bioﬂy on the olive soft
scale, S. oleae in the Northern Coast on olive trees (Helmy
et al., 1982, 1984.)
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